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PETITION FOR VARIANCE

Now cones Caterpilia: Tractor Co. (“Caterpillar™) by
its attorneys, #artin, Craig, Chester & Sonnenschein, and héreby
petitions the Pollution Control Board ("Board") to grant a vari-
ance to Caterpillar for particulate enissions from its Joliet
plant. fron Rulé 203(g)(1)(A} of Chapter 2, Air Pollution Control Reg-

_ 1 _
ulations, Pollution Control Board. "In support of its petition,

Caterpillar, oy filing this petition, does not adnit that Rule
2030g) (L) (Aa) is enivrceaonle., Caterpillar is filing this peti-
tion in conjunction wich R79- in order to briny the enissions
descrived into unguestlioned conpliance. Rule 203(yg) (1)

has been neld invalid by the courts in Commonwealth BEdison

v. Pollution Control Board, 25 ILli. App. 3d. 271 (lst Dist.
1974), at'd in relevant part, o2 I1l. App. 2d 434 (1976);
Ashland Chenical Cowpany v. Pollution Control Board, 64 Ill.
App. 3d 16y (3rd bist. - -1978); and 1llinois State Cnanber

of Commerce v. Pollution Contrel Board, 67 Il11l. App. 3d

839 (lst Dist. 1979}, (on appeal No. 51671) and tne wman-

date for the Ashland Chewmical decision has been issued,
Caterpillar believes, as recoygnized by the above courts,

that the Beoard's attempts to pronulgate Rule 203{(g)(l) were
legally invalid and hence of no force or effect. (See also
R79- , wnhich is a petition to adopt new regulations, rather
than a petition to amend an existing regulation.} In addi-
tion, on July 12, 1979, the United States Environnental
Protection Adgency published a notice in the Federal Register
tnat the Illinois State lmplementation Plan was deficient

in that the above~cited court decisions invalidated

certain of the Board‘'s rules,
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Caterpillar states as follows:

1. Caterpiilar owns and operates a.manufacturing
'acility in Joliet, Illinois (nereinalfter called the “Joliet
plant;). .Tné~plant manutactures 1n excess of 173,000 tons of
product énnually which includes scrapers, bulldozers and rippers,
nydraulic and nydrostatic coatrols and components. Approximately
7,000 people are eunployed at the Joiiet plant to produce these
products,

2. The Joliet plant is located within Joliet ‘fown-
sShip iﬁ Will County, which is within the Chicago najor netro-—
politan area as defined in Rule 201 of Cnapter 2 of the-Boérd's
regulations.

3. ‘There are four boilers presently in operation
at the Joliet -plant. “hese boilers are used to produce stean
to serve certain production processes and for neating and venti-
lating pbuildinys. Bollers 1 and 4 nave veen converted from coal-
Lired units to gas—fired units. Boilers 2 and 3 were bullt in |
19549 and lus respectivély and nave continued in operacion since
chat t;me; tnererore, they are “existing” bollers within the
neaning of the Board®s reguldtidns. Boilers 2 and 3, wnich are
the subject 0L this variance petition, are coal-fired spréader
stoxer industrial boilers and nave the following'maximuh design
£ i‘r:ing rate:

Boiler 2 | 100.0 MMBYU/nr.

Boiler 3 12500 MMBTU/‘nr°
"Both of these boilers are equipped.with multi-clone dry particu-

late 'dust (tlyash) collection devices which are typical of the

T2



spreader 'stoker industrial noller vesign and tﬁese multiwciones
are stiltl in Qpera;ion today. Boilers 2 and 3 at tne Joliet
plagt used'appruximately 23,200 tons oI coval in 1978, with ap-
proximatelylj,juu tons of coal burned =a2h onth during the
heating season. ‘I'ne éoal surnea is Illinois coal having an
averége sulfur céntent 6f 2.8%, a heatlng value ot 10,709 BTU
{recent énalysis) and an ash content of apout 10%.

| 4, On April 23, 1972, tne Board adopted enission
limitations which were applicable to the coal-fired boilers

at the Joliet plant. (For Caterpillar's position on the present
applicability of thbse regulations, please see footnote 1.)

If those emission requations are applicanle, the Joliet plant

poilers would be required to neet the tollowing:

Particulate 502
Brnissions . bBmissions
Boilers 2 and 3 - V.1 Llbs./Musiy 1.8 1bs./MdBTU

. 1In 1970,'Cacefpillar Jecided, in respoﬁse to
probable“energy supply restraints.aua eaﬁironmental regulations
with respect to its coal-fired boilers, tnat its best long tern
fuel source for its. coal-fired boilers was Illinois coal. Tnis'r
commitment to Illinois coal léft Caterpillar no other alterna-
tive than to begin to develop.a progran to install flue gas desul-
furization (“FGD") systems on its coal-fired boilers in Illindis'
in response to the Clean Air Act mandate for continuous emission
control for 502. Catérpillar qonducted exténsive investigation
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_into.tne availability and successful operation of FGD systems
tnrougnout 1Y71 and 1972, Caterpillar's analysis snowed that.
there were no proven full-scale systens directly applicaple

to coal-fired spreader stoxker industrial voiters on tne‘marxet.
Caterpillar souyght out manufacturers and consultants to assist
it in the development of FGD syscems. Ynese firas included among
cthevys, Zurn Industries; Inc., Alr bSystens bivision (fzﬁrn“),
and Arthur D. Little. Because Of tne time constraints contained
in the Cleén Air Act, énd_the compliance déte adopted by the
Board ih R71-23 with respéct to Rule 2u4, Caterpillar had no
other alternative, if it was to use Illinois coal, than to pro-
ceed to install full-scale prototype rGD systems that nad.not
been-adequately demonstrated. through piloﬁ plant development
'for Caterpillar's boilers. After the developmental work, Cat-—
erpillar chose the regenerativé douple alkali system as the
metnod to serve a dual purpose--renove voth 502 and parﬁiculate
matter Lrol the boller enissions. (aterplillar contracted for
the installacion ot tnose systens witn two aanufacturers. Zurn

" was awarded a contract to install an rGD unit on existing boilers
2 and 3 at the Joilet plant, FMC Corporation, Environmental
Lngineering Division ("FMC"), received a contract to insﬁall'an
FGD unit on boilers 1 and 2 and future boilers 4 and 5 at Cater-
pillar's Mossville plant, Since these FGD units were, and still
are, incompletely develbpéd_innovative technology, it was no
surprise to Caterpillar and its contractors thnat substantial
technical diificulties were experienced in the construction

and operation of said units. Those problemns énd the attenpted
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-gdlutioﬁs3ére outlined in deﬁqil later in this parayraph and in
“"the;petition Loy variance for the Mossville plant {(pCB 79*191)?
'fﬁven while tnoSe.difficulties'continued, and Caterpillar was

not yet convinced that tihe FUD systens would attain the allowéble
~enission levels for 502_and-particulate; Caterpillaf‘s plants

at East Pedriaf Mapleton and dorton committed to EGD systens

for their respective facilities. Caterpilliar and Zurn believed
that aftér tne FGD systems were installed and operative, the
-emissidns from the Joliet boilers would neet the épplicable
'emiésion limitations for SQZ and parti;ulate matter. However,
Zurn and Caterpillar bothn recoghized that the FGD systen was
unproven innovative téchnology when they signed the contract

for the Joliet.plantfs FGD system. Since the decision was made

to install the-Zurn FGD systems at the Joliet plant, Catérpillar'
and its contractors have madz substantial etférts tO nake tne

FGL systems meet the emnission limitations set forth ih paragraphn
4, herein. Tné'following is a chronological aistory of Caterpil-
lar's efforts to utilize availanle Illinois céal witn a sulfuf
content of 2.8% and emission linitations at the Joliet plant:

January 31, 1973. Applications for.construction

permits authorizing the installation of the FGD systens were
filed with the Illinois Environiental Protection Agency

("IgPa”).
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YThe allegations of that petition are hereby incorporated
in this petition as though fully set forth herein.
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June 1, 1973, <{laterpillar fornally contracted
witn Zurn Industries to install tne dilute reyenerative douole
alkall rGD systenm on vollers 2 and 3 at the Joliec plant.

May 4 " and 10, LY73. Construcnion_permits #C302010

and #(302138 were issued by the ILHPA.

September 1lU, 1973. Construction of the FGD systens

began.

October !, 1974. Initial start-up of the FGD

systems at the Joliet plant occurred. Operational problems
were immediately apparent many of which were attributed to lack
of engineering experience in the design of the system, selec=-

tion of proper equipiient and materials of construction.

Decenmber, 1974. Initial system rework was
undertaken to correct the water balance in the slurry systen

and to 1nstall a time slaker.

June, 1Y75. Cnenical portions of the FGD systens
were'reworﬁed Lo provide for an overflow retention punp, in-
Creased storage capacity and access platforins for the FED equip—
- ment.,

December, 1975, The first formal stack tests were

conducted.on boilers 2 and 3 at the.Jdliet plant by Battelle-
Colunbus Laboratories. ‘fhe results of the stack tests were com-
pleted and subnitted to the IEPRA on April 7, 1976. The report
showed that orobably the emissions of sulfur dioxide would be
below 1.3 lbé,/MHBTU, However, the tests showed that particu-
late limitation emissions were probably in excess of .1 lbé./
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MiBYLY, put they were not calculated according to reliaole g

factor wmethods.

July 14, 1976. ~rollowing a reayuest oy tne IEPA, addi-

ticnal information with regyard to the StaCk tests were subaitted,

swaner, 1976. Guillotine danpers were instalied on
the bypass stacks for both beilers 2 and 3; 'ne aist eliminator
system was reworked, and chemical systen process pumps and piping
were replaced in order to minimize or eliminate the porrosioh and'
erosion problems which had been experiencéd. The lime slaker

was removed and replaced with a hydrated lime premixed tank.

Septenber 3, 1976. The stack tests conducted by
Particulate Data Laboratories were suviitted to the IEPA indi-
cating that particulate 2nissions renained a problen.

Winter, 1976, Caterpillar consulted with experts

ot the_uetroit stoker Company and kriz Uity Boller Company to
deterialne if the particulate emissszions prouiém could pe traced
to the pollers. kxperts from the conpaniss evéluated tne bollers
and recomuended that a stack test pe reﬁan utilizing.a different

grade of coal.

March, 1977. . rolliowing tnis recommendation, Cat~
erpillar obtained this different grade of coal and conducted
extensive preliminary stack tests for particulate emissions.

March 29 and 3V, 1377. Caterpillar conducted

stack tests referenced in paragraph 6. These tests showed
conpliance with the 502 limitations, but failure to cowply

with the particulate limitations.
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June 7, 1977. ‘he results of. these stack tests were

supimitted to the IBPA, Caterpillar indicated tnat at that tine
neitner ic or any of the manufacturers or consultants involved
to date were aware of any detfilnite solution to correct the par-

ticulate enission problen.

sSummer, 1%77. In an attemptlto prove the reliabilicy
of the FGD systens, Caterpillar reworked the flow control system
and madé additional mddifications to punps and piping, Caterpil-
lar also developed and installed a FGD slurry scrubber pilot_
plant on a flue gas lead stream from boiler 2.

Wwinter, 1877-1978. Caterpillar conducted pilot plant

testing on tne FGD venturi scrubber.  'The results of thais pilot
plant study indicated that the venturi scrubber system was not
capaole of solving the particulate eanission problem associated
witn the coal-fired spreader stoker industrial pboilers at the

Joliet plant.

Suaner, L976° .Caterpillar aygain reworked the flow
control system of tne t'GD cheaical regenerative'system to prove
system reliability.

| Present. Caterpillar is continuing ﬁo,attempt.to
acnleve compliance.

6. Caterpillar has attempted to deternine the
pertormance of its FGD systeus with regard to controlling
particulate and 802 emissions. In that attenpt, Caterpillar
has performed stack tests on boilers 2 and 3. The results of

those tests are as follows:



A.  Boiler 2
(1) May 13, Lyly
with asn r”ln1uct10n ac
6d,ulU to 85,300 lbs btean/ur.
varyiny

G.248 1bs./sqduiJd Particulatce
N/A - 302

{ii}  HMay 18, 1ly79
without ash reinjection at
02;500 to 67,000 lbs. steawm/hr.

0.190 lbs./HMMBTU Particulate
N/A - 502

(iil) March 29-34, 1977, with ash
reinjection at 70,000 lbs. steam/nr.

0.219 lbs./M43 070 Particulate~
0.242 lbs./AMd8ry 802

B. Boiler 3 - Marcn 29-30, 1977 with
ash reinjection

(1) at 100,000 lbs. stean/nr.

U.279 lbs,. /#4800 Particulate~
V.161 lbs./MA870J 502

(ii) . at BU,00U lps. steam/hr.

V.202 los./sisgTJ Particulates
U.dle 1bs./diiBUU 502

“lest meets full requirenents of method 5.
AS can be seen by the teatlng data, tne partlculate enlSSlons
are above the deSLgn level of .1 1lbs./MMBTU and 502 emissions
are Dbelow the design level of 1.8 lbs./d:M87TU.

7. Caterpillar believes that portions of the excess
partlculate enissions are attributable to the carryover of suliurlc
acid mist and scrubber liquor salts (comnonly and herein referred
£0 as sulfur trioxide aist and sodium salts) from.tne FGD systens.
Chemical analysis conducted on the particulate matter collected
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during the Harch 29 and darcn 3u, 1977 stack tests at the Joliet
plant show tnat an averaye of 17.7% OL tne totél particulace mat-—
ter collected is attriputaple to sulfur trioxide misﬁ and_sOdium
salts from the FGD sysctem. Chenical analysis performed on the
particulate matter emitted from the FGD system at the Mapleton
plant'during stack tests conducted on June 5, 19792, show that
an avefage of 35.2% of the total particulate matterlcollected
is attributed to sulfur trioxide'mist and sodium salts. Chenical
~analysis conducted on the particulate matter collected during
the April 24-27, 1979, and June 29, 1979, stack tests of boilers
4 and 5 at the rlossville plant show that approximately 50% of
the total particulate matter éollected is attributed to sulfur
trioxide nist and sodium salts. These analyses éhow that sig-
nificant‘portigns of the "particulate matter" emitted are gene-
rated in the FGD syétem 1tself. The Jnited States Environnental
Protection Agency ("USEPA") has acknowledyed tnat sulfur trioxide
mist 1s increasingly present in emiss:ions fron sdufces_of highef
sulfur content coal and has attempted to negate its influehce
in modifying stack test‘procedures.‘ﬁowever, using the USEPA
Test Method #%5, anything other than gas or vapor that‘is not
pure water aﬁd is emitted in a finely divided form is deemed
particulate matter.

8. The Zurn system was designed to renove the
particulate natter in excess of one micron in diameter. There

was no information availavle to Caterpillar, or anyone else,
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at the time that it entered into tne contract to purcnase the
Zurn FGD‘system in 1973 wnich Wwould inaicate that particulate
matter less than one'microh.in dianeter could ve expected to be
'present in any appreciable amounts in enissions frow coal-fired
spréader stoker industrial boilers. hﬁen 1f 1t could have-bééq
expected that submicron particles wodld he present, theré was no
_evidence that the FGD system would not remnove them. Stack ﬁest
results at both Caterpillar's Joliet and Morton plants indicate
tnat particulaté emissions from the nulti-clones to the FGD sys-—
tems of . the coél—fired spreader stoker industrial boilers_have a
particle size conposition with 50% of the particles havihg a diane-
ter of one ﬁicron or less. Caterpillar has been.actively seexking
a méthod to reduce the amount of subvmnicron particulate matter
emitted. In order to attempt to solve tﬁis proolem; Caterpillar
nhas hired rour combustion experts. 'he Tirst is BLack.and Veatch,
whno are studylng the problem on new voilers at tone Bast Peoria
plant. The second and tﬁird are the betrolt Stoker Company and the
Erie City Boiléf Co., Division of Zurn Industries, wno examined
the boiler emiséions at Caterpillar's Joliet plant. The fourth ié
Rogers-Scnnidt Engineering Co., who is examining the boiler emis—
‘sions at the Méssville plant. As a result of these scudies, Cater—
pillar has identified four areas of concern:
A. The first area of concern is the quality

of the coal burned in the boileré. Because

coai is not stored under rons, it is exposed

to the elements so that at many times during .

the year almost a liguid sludge can be fed

into the boilers due to the nigh noisture
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content. As the moisture ié driveﬁ out and
evaporated during the combustion process,

the fire periodically flashes causing

a fluctuation in heat cutput as com-

bustion charactefiétics vary. In addition,
the ash content of the coal can vary de-
pending uponvits guality. Caterpillar_

has beyun a gquality assurance program t6
attempt to maintain high quaiity coal for
combustion in its coalmfired.boilers iﬁ
Illincis.

Tne second area of concern is the required
control over excess ailr in coal-fired indus—
trial boilers. The theoreticél design factor
for spreader stoker.induétrial'boilers is

30% excess air under pgrfect-conditiohs.
However, as previously indicated because of
changes in the moisture content and other
factors, the ;heoretiéal conditions are sel-
dom, if ever, attained. Thé varying-moisfure‘
content causes upsets in fire box conditions
which can last for long periods of time. Al-
though spreader stoker industrial boilérs are
normally fast responders to the effect of rapid
load cﬁanges, it is very difficult to.adjust

‘excess ailr in industrial coal-fired boilers to
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precisely cthe opriiun design conditions with
these rapidly vafying ioads; Caterpillar's
experience; witn close attehtion to control,
is that it may maintain excess air down to
approxihately 453 1in existing boilers for
short periods of time, and over long periods

of time can reach the 75% to 100% range.

‘Coal with a higher sulfur content has a

lower ash fusion temperature so that more
air is required to come tEhrough the grate
to keep the asn ved below solidification

temperatures. Tnis proplem increases

pecause the yreater the aflount of under

fire air, the mére tne fire Déd'is stirred
up'causing a rise of fine particulates,

The third areé of concern is tne method
boilef combustion experts believe can’

be utilized to control a portionlof the par-
ticulate emissions. ‘The experts have recom-
mended that the over fire air system‘on sone

of Caterpillar's existing boilers oe com-

'pletély revised. ‘This would constitute a

major boiler and stoker overhaul for all
existing installations. Although the boiler
coitbustion experts nave recoimmended this,

the stoker manuracturers will not guarantee
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tnatlbetterlstacx enissions will be achieved
but only tihat comoustion efficiency will
be impro&ed.
D. The foﬁrth area bf:concern has té do with
reinjection of tne flyasn. _Nofmal prac—
‘tice in the industry is to reinject a por-
tion of the flyash captured in the multi-
c¢lones back into the béilers to burn the éar—
pon winich is carried over in the flyash.
By reinjecting the flyash, pboiler efficiency
is increased. 'There is evidence that flyash
reinjecction increases pafticulate enissions:
nowever, this evidence in inconclusive oﬁ
Caterpillar®’s poilers. Tnerefore; Cater-—
pillar is continuing to evaluate thnis area
of concern,
As of this date, Caterpillar does not khow_when or it
thesé investigations will result in the reduction of partiéulate mnat=
ter erm the FGDL systems. | | |
Y. Based upon Ehe work done on the Joliet pboilers, as
well as its other boilers which are equipﬁed with scrubbers, Cater—
pillar is unaware of any FGD éystem‘which will reliablyjachieve a par-
ticulate emission rate of leés than V.1 lbs./MMBJ at rated boiler
éapacity when retrofitted on “existihg“ instailations éuch as peollers
2 and B‘at the Joliet‘plant, Caterpillarris continuing to search
for such a system as -well as to continue to work on the existing
CFGD systens even though Caterpillat believes that it has iﬁstélled
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the beét_available technology.

lu. Caterpillar nas spent'approximatély $4,ZOOQUUO to date
to purchase and install rGD systens at-tne'Joliet élaht. Tne FGD
operational cosc 1is approximately_Slu/ton of coal bﬁrned.

ll. Because Caterpillar presently is unaware of ény
method to achieve the S02 emission limitations found in Rule 204
and at tne same tiMe to achieve the particulate emission limitatioﬁs
found in Rule‘203(g)(l)3 while.burning Iilinois ceoal, it nas filed
a regulatory ahendment on Septenber 5, 1979, wnicn is docketed
as. R79-11. The proposal would'nave the 3Board adopt .a gspecific
particulate emission limitation of 0.25.105./MMBTU on a routine‘
day—towdéy basis for those coal-fired spreader stoker industrial
boilers equipped with FGD systens. Given the expenditures made
Aby Caterpillar in an attempt to control oarticulate and 302
emissions from the Jolietlplantfs boilers, and for that mat-
- ter, all of the coal-fired boilers at Caterpillar's £a0111t1es in
-IllanlS, Cdterplllar does not believe tnac it is econonlcally rea-
sonable to require reduction of parciculate emissions by eithet
addiﬁg some additional type o control system, if it were availapble
tor tnese pboilers, or if a sYstem was denonstrated to be avail;
.able to replacé the exist;ng control system with a new generation
of technolbgy. At tne same time Rule 203(g) (1) and Rule 204
were adopted,'the bystems employed by Caterpillar were debcrlbed

as best available control technology and were cited as the ba31s

3
See Footnote 1.



for tﬁe technicgl.feasibility tor this adoption aﬁd yreat emphasis
was placed on the so—-called guarantees.available (although refuted
py Caterpillar. The systens have not perforilzed up to thelr expec-—
tations. Based upon this econouic unreasonableness and perhaps even
the technical infeasibility of FGD systéms to control particulate
matter emissions_to low levels, Caterpillar belieﬁes that its regu-
latory petition nhas a good chance for adoption.

12.. Caterpillar is not causingla violation of either
" the primary or sécondary ampient air guality standards by'operating
bollers 2 and 3 at the Joliet.blant. Therefore, Caterpillar
does not‘believe that the granting of this variance will adversely
atfect amoiéﬁt air guality.

13. Eailure to grant a variance to Caterpillar will
create an arbitrary or uareasonable nardship, as that term is used
in the Environnental Protection Act. ‘Caterpillar has éxercised
good faith and its best efforts to inétall best available tech-
nology to éontrol the‘emission of particulate natter and 502 fron
its boilers while burnihg Illinois coal--the FGD syétem, in com-
binatidn with the use of multiwclone.flyash arrestors, While
Caterpillar, as outlined nerein,.is continuing t§ avaluate the
present on-line systen, and is investigating new PGD systems,
it is obvious that the emissions fron Catefpillar‘s Joliet
boilers cannot meet the emission limitations of Rule 203(g)(1l){A)
(see footnote '1). Further, Caterpillar's enissions of particulate.
natter do not have a significant, if any, inpact on the ambient

air guality. Wwhen such ertorts have been made, without en-
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vironmental impéct, a variance should pe granted.‘.

WHERBFORE, Caterpilllar requests that the Board granﬁ
it a variance from Rule 203(y}(l){A), ror boilerS_Z and 34
until‘December 31, 19482, or until final action is taken with
respect to R79-11, whichever occurs first. Caterpillar requests,-
that a nearing be held, and that the variance when'gfanted

be subnitted to the USEPA as an amendment to the Illinois State

Implementation Plan pursuant to Section 1luy of the Clean Air Act.

CATERPILLAR TRACLOR CO.

By : PO : i
Executive Vice President

4
See rootnote l.
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CERTILFICAYE OF SERVICE

I, Barbara C. Amnmer, naving oeen duly sworn and under
oath, do state that I have this 5tn day of September, 1Y7Y,
served the foregoing Notice and Petition for Variance, upon
the person to whom said Notice is directed by placing in an
envelope addressed to said person, postage prepaid, and de-
positing with the United States Postal Service, located-at

115 South LaSalle Street} Chicago, Illinois, 60603,

subscribed and sworn to
before me tnis 5tn day
Or Septenber, 1v79.

e % : |
‘ !D/(T’L/‘»’/‘yy /)(,.’(_-C.--A‘._,(___:g_‘,_r&.__g

/ Hotary Public
7 o




